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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

3. Claims 1,2, 4-8, 13, 15, 16, 18, and 19 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kobayashi et al. (US 6,054,073) in view of Anzai et al. (US 
4,923,520). 

Regarding claims 1, 2, 6, and 13, Kobayashi et al. disclose a method for 
producing inorganic spherical sand particles, in which the method includes the steps of 
supplying raw material (powdery particles) through a burner to pass through a flame 
(fusing in flame), in which the particles of the raw material include silica, alumina, or a 
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double oxide such as mullite (abstract; and column 2, lines 44-50), such that the raw 
material ranges in size from 0.5 to 200 microns (column 2, lines 53-54 - and is inclusive 
of a portion of the claimed range of 50 to 2,000 microns of claims 1,2,6, and 1 3), thus 
forming spherical particles upon conducting the fusing in flame (abstract; column 1, 
lines 45-58; column 2, lines 26-28 and 44-59; column 3, lines 34-41; column 6, lines 42- 
67; column 7, lines 1-40; and Examples). 

Regarding the comparison of particle size ranges between Kobayashi et al. and 
the applicants' claims 1 , 2, 6, and 13, MPEP 2131 .03 states, "When, as by a recitation 
of ranges or otherwise, a claim covers several compositions, the claim is 'anticipated' if 
one of them is in the prior art." Titanium Metals Corp. v. Banner, 778 F.2d 775, 227 
USPQ 773 (Fed. Cir. 1985). "When the prior art discloses the range which touches or 
overlaps the claimed range, but no specific examples falling within the claimed range 
are disclosed, a case by case determination must be made as to anticipation.". See 
MPEP 2131 .03. In this case, it is the examiner's position that the claimed 0.5 to 200 
micron range of average particle sizes defines a substantial overlap with the 0.05 to 2 
mm (or 50 to 2,000 micron) range of Kobayashi et al. (with the overlap encompassing 
the 50 to 200 micron range). 

Moreover, one of ordinary skill in the art would have recognized the obviousness 
of the claimed ranges in view of Kobayashi etal., as set forth in MPEP 2144.05. "In the 
case where the claimed ranges " overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists.". In re Wertheim, 541 F.2d 257, 191 USPQ 90 
(CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). Also, 
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"A prior art reference that discloses a range encompassing a somewhat narrower 
claimed range is sufficient to establish a prima facie case of obviousness.". In re 
Peterson, 315 F.3d 1325, 1330, 65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). See 
MPEP 2144.05. 

Regarding the applicants' claimed weight ratios of alumina to silica (of claims 1 , 
6, and 13), and although Kobayashi et al. do not specifically disclose that the 
alumina/silica weight ratio of the spherical sand particles is in the (broad) claimed range 
of from 0.9 to 17 (or from 1 to 15), thus chiefly being alumina-rich in the range of from 
0.9 to 17 (or from 1 to 15), thus being about 45% to 94% alumina (or about 50% to 93% 
alumina), respectively, one of ordinary skill in the art would have recognized that the 
ratios of spherical molding sand components are subject to routine experimentation and 
process optimization, in order to obtain desired chemical and mechanical properties of 
the molding sand. As a result, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to choose the instantly claimed ranges through process 
optimization, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. See In re Boesch, 205 USPQ 215 (CCPA 1980). 

Kobayashi et al. does not specifically disclose the spherical degree being at least 
0.95 (or 0.98) of claims 2, 4, 1 3, and 1 5, a low water absorbency of at most 0.8% by 
weight (independent claim 6), and the use of the spherical casting sand as a casting 
mold (claims 7, 8, 18, and 19). 



Application/Control Number: 10/537,833 Page 5 

Art Unit: 1793 

However, Anzai et al. disclose a spherical fused silica and its use in fillers and 
resin compositions for casting/molding materials, in which the spherical fused silica 
(abstract; column 1, lines 36-68; column 2, lines 1-68; column 3, lines 1-68; 
Manufacturing Example in column 4; Table 3; and Examples 5-11) is produced by a 
fusion in flame process for the purpose of promoting fused silica particles having an 
average particle diameter within the range of 10 to 50 microns (and having a particle 
size distribution of 1 to 100 microns in diameter - see abstract) and having a spherical 
degree of more than 0.99 (or 99 volume percent), of which the particles are in nearly 
perfect spherical form (see Manufacturing Example in column 4), and a very low water 
absorption of about 0.21 wt%, which is much lower than 0.8 wt% as claimed (see Table 
3), such that the spherical fused silica is used to make casting molds (claims 7, 8, 18, 
and 19) that include both water and (organic) resin binder composition that is either 
furan- or phenol-based (column 2, lines 3-22 and 57-68; column 3, lines 1-30; and 
Examples 5-11). 

Regarding claims 5 and 16, the use of 50% or more (ranging from 50% to 100%) 
by volume of the claimed spherical molding sand, either alone or in a mixture with 
"conventional" molding sand would have been obvious to one having ordinary skill in the 
art, in order to provide the mixed molding sand with improved flowability and de-gassing 
(column 1, lines 36-49) and to promote mechanical strength of the cured product upon 
exposure to moisture and humidity (column 2, lines 66-68; and column 3, lines 1-4). 
Furthermore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to choose the instantly claimed ranges through process optimization, since 
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it has been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or workable ranges involves only routine skill in the art. 
See In re Boesch, 205 USPQ 215 (CCPA 1980). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the method for producing inorganic spherical 
sand particles through a fusing in flame process, as disclosed by Kobayashi et al., by 
using particles having an average particle diameter within the range of 10 to 50 microns 
while having a high spherical degree of at least 0.95 (or 0.98) and a low water 
absorbency (of at most 0.8% by weight), as taught by Anzai et al., in order to improve 
flowability and de-gassing (Anzai et al.; column 1, lines 36-49) and to promote 
mechanical strength (Anzai et al.; column 2, lines 66-68; and column 3, lines 1-4). 



Response to Arguments 

4. The examiner acknowledges the applicants' amendment received by the USPTO 
on December 23, 2008. In addition, the two Information Disclosure Statements dated 
December 3, 2008 and December 23, 2008 have been considered and initialed, and 
copies are provided with this Office Action. The amendments overcome the prior 
objections to the specification and claims, and the applicants' remarks/arguments 
addressing the differing ratios of JP 5-169184 have resulted in the withdrawal of JP 5- 
169184 in the rejections. The applicants have cancelled claims 3 and 14. Claims 1, 2, 
4-8, 13, 15, 16, 18, and 19 are currently under consideration in the application. 
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5. Applicants' arguments with respect to claims 1 , 2, 4-8, 13, 15, 16, 18, and 1 9 
have been considered but are moot in view of the new ground(s) of rejection. 

With regard to the applicants' remarks/arguments on pages 19 and 20 of the 
amendment that apply to the Anzai et al. reference, it is noted that the applicants' major 
argument is that the Anzai et al. reference allegedly "teaches away" from Kobayashi et 
al. due to the incompatible average particle size ranges. The examiner respectfully 
disagrees, as Kobayashi et al. disclose a substantial overlapping range with applicants' 
claims (with the overlap encompassing the 50 to 200 micron range ). In comparison, 
Anzai et al. disclose particles having an average particle diameter within the range of 10 
to 50 microns (and having a particle size distribution of 1 to 100 microns in diameter - 
see abstract). Even if the entire particle size distribution range of up to 100 microns in 
diameter is not taken into consideration, Kobayashi et al. and Anzai et al. share at least 
a 50 micron average particle size value. Moreover, one of ordinary skill in the art would 
have recognized the obviousness of the claimed ranges in view of Kobayashi et al., as 
set forth in MPEP 2144.05. "In the case where the claimed ranges " overlap or lie inside 
ranges disclosed by the prior art" a prima facie case of obviousness exists.". In re 
Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 
16 USPQ2d 1934 (Fed. Cir. 1990). Also, "A prior art reference that discloses a range 
encompassing a somewhat narrower claimed range is sufficient to establish a prima 
facie case of obviousness.". In re Peterson, 315 F.3d 1325, 1330, 65 USPQ2d 1379, 
1382-83 (Fed. Cir. 2003). See MPEP 2144.05. As a result, claims 1, 2, 4-8, 13, 15, 16, 
18, and 19 remain rejected. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin P. Kerns whose telephone number is (571)272- 
1 178. The examiner can normally be reached on Monday-Friday from 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns 
Primary Examiner 
Art Unit 1793 

/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 

February 19, 2009 



